Introduction
During the past two decades discussions of food habits have increasingly considered the role of time and energy in food choice within a theoretical framework that has come to be known as optimal foraging theory. Within this context nectarivores, particularly hummingbirds (Aves: Trochilidae) and bumble bees (Hymenoptera:
Bombus Latr.), have received considerable attention, because their primary food item, nectar, is almost exclusively an energy source. The foraging patterns of nectar-collecting bumble bees (Bombus Latr.) are generally discussed from the perspective of identifying the appropriate response for a bee given the amount of nectar obtained from the last flower it visited (PYKE, 1978; HARTLING & PLOWRIGHT, 1979a, b; HEINRICH, 1979a; HODGES, 1981; HODGES & WOLF, 1981; ZIMMERMAN, 1981a; BEST & BIERZYCHUDEK, 1982; PYKE, 1982) . In contrast, factors that influence a bee's decision to probe a particular flower have received little attention.
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inflorescences (HARDER, 1983 (HARDER, , 1985 (HARDER, , 1986 . Because bumble bees differ considerably in size within a species (PEKKARINEN, 1979; HARDER, 1985) , the benefits and costs of feeding from a particular flower should also vary intraspecifically and result in different selective behaviour. Two types of observations indicate size related foraging by bumble bees of the same species: small bees may visit plant species with shallower flowers than the species visited by larger bees (CUMBER, 1949; HOBBS, 1962; INOUYE, 1980; BARROW & PICKARD, 1984; JOHNSON, 1986) ; or, the proboscis length of individual bees may be positively correlated with the depth of flowers that the bees visit (MORSE, 1978) . Both sorts of observations of selective feeding are interpreted as reflections of bees choosing flowers that provide the greatest individual energetic benefit given their sizespecific capacities for exploiting flowers of different depths (HOBBS, 1962; MORSE, 1978; INOUYE, 1980) . However, the energetic mechanism by which a bee's morphological characteristics influence its choice of individual flowers has not been described.
My purpose in this study was to characterize the interaction between morphology and behaviour that produces selectivity by different-sized bees of the same species feeding from flowers of a single plant species.
During the initial phase of this study I observed the size of flowers visited by free-foraging bees to determine whether they fed selectively and, if so, how selectivity was manifest. Because the length of bees' proboscides is the morphological feature primarily associated with use of different plant species (BRIAN, 1957; HOBBS, 1962; HEINRICH, 1976a; INOUYE, 1980; RANTA & LUNDBERG, 1980; HARDER, 1985) , I considered a range of conditions of flower depth relative to the bees' tongue lengths. To explain the pattern of the field results I constructed an energetic model which is consistent with observed bee behaviour and indicates that size-related flower selection by bumble bees should take different forms depending on the prevailing conditions of flower depth and nectar volumes. Finally, I
present the results of a laboratory choice experiment designed to determine whether bumble bees feed in a manner that tends to maximize their rates of net energy intake when confronted with the conditions required by the model.
Methods
Choice by free foraging bees. The choice of individual flowers by free-foraging bumble bees was observed during the summers of 1980 and 1981 on Amherst Island (44°07'N; 76°45'W), located in the northeastern end of Lake Ontario in south-central Canada. The species studied included: B. uagans Smith queens and workers, B. feruidus (Fabricius) workers and B. borealis Kirby
